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Introduction
Attribute based valuation studies are increasingly being used in non-market valuation, and in environmental valuation in particular. An important methodological issue is whether or not a no-choice option should be added in attribute based valuation experiment (Banzhaf et al., 2001 ). An important motivation in favor of this option is that in this way a respondent is not being forced to make a particular valuation choice. The reason for this can be either that the respondent has no interest in any of the alternative options or that she is indifferent between them. There are few empirical applications in the field of environmental valuation that have modeled and estimated the 'no-choice' option in the context of an attribute-based choice experiment. One of the first attempts to deal with this issue empirically concerned an application to health economics (Ryan and Skåtun, 2004) .
The main focus of this paper is methodological. We aim to systematically examine the structure of preferences of different stakeholder groups regarding the 'no-choice' option. This has the advantage that a comparison of preferences is possible among stakeholders within a single valuation context, which allows for a more robust testing of the effect of include a 'no-choice' option. The application context is one where respondents are confronted with alternative management practices regarding the cockle fishery activities in the Dutch Wadden Sea. This concerns a problem that most Dutch citizens will be very familiar with, which contributes to the relevance and reliability of the valuation exercise. The 'no-choice' option will be modeled simultaneously with the fishery management options in a stated choice experiment. A nested logit model will be used for this purpose. The stakeholder groups include (i) Dutch citizens, (ii) local residents, and (iii) tourists.
i Separate nested logit models will be estimated for each stakeholder group. In addition, we compare the predictions of each stakeholder model and find that the parameters of these models differ significantly across the stakeholders. This gives a signal that there is heterogeneity in the structure of preferences, in this case with respect to alternative fish management practices.
The reminder of the paper is organized as follows. Section 2 describes the current situation concerning the management of the Wadden Sea. Section 3 presents the survey instrument, and identifies the alternative management scenarios in the survey. Section 4 sets the theoretical framework for analyzing the no-choice option exploring the use of the three different models in Figure 1 . These will in turn be applied to the data provided by Wadden Sea valuation exercise. Section 5 presents the empirical results. Section 6 concludes.
Application context
Shell-fishery causes important negative impact on overall marine environmental quality. The environmental impact of cockle-fishery, an important economic activity in the Dutch Wadden Sea, has been subject to much public and scientific concern.
According to environmental organizations, the process of mechanical shell fishing altered the sediment structure of seabeds in an irreversible way (De Waddenvereniging ii ; Stichting Odus, 2001 iii ). An additional negative impact of cockle fishery is withdrawing a great amount of cockles from the food web in the Wadden Sea. In particular, cockles constitute an important element of the diet of the bird population in the Wadden Sea (EVAII., 2003) . In order to minimize the negative environmental impact of cockle fishery, the current fishery is regulated by the central government. The overall objective is to define precise food requirements, on the advice of biological experts, for bird populations spending the winter-time in the Wadden Sea. These requirements can be translated into harvest standards for cockle fishery. The current cockle-fishery policies involve two main restrictions for fishermen: 1) in some areas it is not allowed to fish; and 2) a quota is set on total fish catch by the sector to reserve food for birds. These conditions do not imply, however, that the relationship between cockle fishery and environmental quality in the Wadden Sea is fully understood. The current public debate about cockle fishery management plans in the Wadden Sea makes very clear that the opinions as to whether current cockle fishery is ecologically sustainable differ considerably. This makes the incorporation and comparison of stakeholders in a valuation exercise the more interesting.
The survey instrument
To assess individual preferences with respect to alternative cockles fishery management practices, and to identify which policy measures are the most preferred across the different stakeholders, we make use of the attribute based stated choice method (Louviere et al., 2000) . The stated choice (SC) valuation method asks respondents to make a choice between alternative goods, defined in terms of their attributes. In the present experiment, goods are described in terms of cockle fishery management plans. Each management plan in turn is characterized by a set of attributes or characteristics. The identification of the range of attributes to be considered in the valuation exercise, as well the accompanying attribute levels, were set in deliberation with natural scientists. Three groups of policy measures emerged as relevant in the design of fishery management options for the cockle fishery in the Wadden Sea: 1) area policy measures: this refers to any change the surface area where fishing is allowed; 2) quota policy measures: this refers to any reduction in the amount of cockles the fishery sector is allowed to fish; and 3) rotation policy measures: this refers to any policy that involves rotation of the areas where fishing is (not) allowed. A fourth attribute variable indicates the changes in the number of birds, which are interpreted as a proxy for marine ecosystem quality. A fifth, monetary attribute variable refers to a one time lump-sum amount that would be introduced as an implementation of a national Wadden Sea tax, which would be linked to the management scenario described in the survey. This gives a total of five distinct variables for our stated choice valuation exercise, which are summarized in Table 1 .
< Insert Table 1>
The combination of all stated choice attributes, and respective attribute levels, allowed us to create a full factorial design. The outcome of such a procedure results in a very large choice set. We resized this by eliminating (1) the dominant alternatives and (2) all policy combinations that reveal to be internally inconsistent.
Furthermore, we only constructed choice questions consisting of the current situation (status quo), an alternative scenario and the no-choice option. This resulted in 168 different choice sets. Presenting each respondent with 168 choice questions is definitely not feasible. We choose to present only eight different choice questions to each respondent. The 168 sets are then divided over 21 versions of eight questions, which were distributed randomly among respondents. Figure 1 gives an illustration of our stated choice valuation questions.
<Insert Figure 1>
We propose introduce an innovative aspect of the attribute based stated choice methodology by taking into account different stakeholder groups, including (i) Dutch citizens, (ii) local residents, and (iii) tourists. Table 2 summarizes some characteristics of the respondents within each stakeholder group.
<Insert Table 2> 4. Econometric analysis
In a stated choice exercise involving two alternatives and a no-choice option, the correct method of analyzing depends on the cross-elasticities between the three different choice options. In the Wadden Sea valuation experiment, we consider two survey described alternatives, which correspond to two fishery management policies:
the current fishery management practice (option A) and the alternative management scenario (option B). Following the line of reasoning of Ryan and Skatun (2004), we can identify three possible model formulations that capture response behavior in the current survey design setting.
<Insert Figure 2>
One model formulation regards the no-choice option as an additional option in the choice set. This implies that the researcher is interpreting all the three options as close substitutes. If this is the case, the correct estimation method is the multinomial logit model (MNL) (see Figure 2 ). In the present valuation exercise, this implies that while answering the valuation question, respondents make a joint decision of whether and which fish management practice should be introduced in the Wadden Sea. In other words, according to this model formulation, each respondent considers the choice of one out of three options, A, B and no-choice option, simultaneously. For this reason an increase in the probability of choosing option B,
i.e. the adoption of the alternative management scenario, results in an equal proportional decrease in the probability of choosing option A and no-choice option.
A second model formulation regards the two management alternatives as closer substitutes with each other than each of these alternatives and the no-choice option. Nevertheless, the no-choice option is still seen as a substitute for option A and option B. This implies that any increase in the probability of choosing A, for example, will result in a larger decrease in the probability of choosing B than in the probability of selecting the no-choice option. This substitution pattern is reflected in the nested logit model (NLM) (see Figure 2 ).
A third model formulation regards choosing the no-choice option as completely independent from choosing between the management alternatives. In this case only the management alternatives are considered as substitutes. In other words, the probability of choosing the current situation will affect the probability of choosing the alternative management scenario, but not the probability of choosing the no-choice option. If this is the case, this substitution pattern can be modeled as two separate binary logit models (SBL) (see Figure 2) . The first logit model analyses the decision whether or not to choose a management scenario. The second logit model analyses, for the respondents who decided to make a choice, the decision regarding the fishery management scenario.
For the decision regarding which fishery management scenario to choose, the deterministic part of the utility function can be described as follows: The overall individual pay-off can then be modeled as: (3) Here X i represents the characteristics of the individual and δ is a vector of the parameters to be estimated. The parameter θ is referred in the literature as the Inclusive Value (IV) parameter. It denotes the degree of substitution between alternatives, and ranges between 0 and 1 (see Louviere et al., 2000) . This model is a generalized model that captures all three specific models as indicated in Figure 1 Finally, when 0 < θ < 1, the decision of whether or not to answer the valuation question is influenced by the expected utility associated with a choice of a given management plan. In this situation, the NLM is the most appropriate. The empirical validity of these model formulations will be tested against the data that we obtained from the Wadden Sea valuation exercise. These will be discussed in the next section.
Data set
The sample of the Dutch population consists of 1558 respondents. The data was A preliminary conclusion based on these descriptive statistics is that the introduction of the no-choice option in the questionnaire is relevant. In fact, the nochoice response rate ranges from 12 to 21 percent, depending on the stakeholder group under consideration. If the survey design would not have provided room for the no-choice option, individuals would have been 'pushed' to give a response, which would not reflect their own preferences, resulting in biased data. Furthermore, ignoring the nested structure of consumer behavior would increase the risk of estimating an incorrect model specification (Louviere et al., 2000) .
Empirical results
In order to formally test the empirical significance of the no-choice option, we fit a nested logit model specification for each of the stakeholder groups under consideration. The results are shown in Table 3 .
iv As far as the Dutch population is concerned, the estimation results show that the structure of preferences are well described by a nested (logit) model. This is reflected by the value of the IV parameter being statistically significant at one percent. We found a comparable preference pattern for the tourists. This means that the respondents belonging to the Dutch residents and the tourists stakeholder groups do not regard the no-choice option and the proposed management scenarios as close substitutes. We can interpret this result as signaling that any increase in the probability of choosing the "Management scenario" will result in a larger decrease in the probability of choosing "Current situation" (status quo) than in the probability of selecting the no-choice option.
The estimation results for the local residents show that the underlying mapping of preferences is well described by the two separate binary (logit) modelssee that the value of the IV coefficient is statistically significant at ten percent.
Unlike before, this means that local residents look at the two options, "Current situation" (status quo) and "Management scenario", as substitutes, acknowledging that a 'no-choice' decision is not competing with them. In other words, for this stakeholder group, the model that best describes the data is characterized by two independent, separate steps: one capturing the decision to participate (or not) in the valuation exercise, and the other the decision regarding management option for the Wadden Sea. One possible way to interpret these results is that none of the described management programs for the Wadden Sea, including the current management situation and the alternative management scenario, is acceptable for the local residents. One could think, for example, that a more extreme alternative -such as the possibility to ban all kinds of cockle-fishing activities the Wadden Sea -would be preferred. This is, however, rather unlikely since this fishery management scenario has been included in the stated choice valuation exercise. But then again, this stated choice question has been proposed as the last valuation question in the survey. If the respondent has decided to always chose the no-choice option, independently of the attribute levels in the stated choice question, then we can interpret this answering behavior as signaling a strong emotional attitude, namely as a valuation refusal or protest.
<Insert Table 3> Finally, we can combine the value of the NLM coefficient estimates and compute marginal prices for the range of attributes under consideration, as shown in Table 4 . According to estimation results, any policy measure that is characterized by proposing the ban of cockle-fishing activity is associated with a welfare loss for all stakeholders groups. Second, all stakeholders also incur a welfare loss if policy makers decide to expand current cockle-fishing activity to the whole area of the Wadden Sea. Third, reduction of the harvest to half of the current quota is welcomed by all except the local residents. The latter will incur a welfare loss of about fifty euro cents with the change to harvesting half of the current quota. This result may signal the fact that a part of 'local resident' respondents work, or have members of the family that work, in the cockle-fishing sector and for this reason the reduction in capture would be interpreted in a reduction of their available income.
Equally interesting are the estimation results associated with the different levels of the bird population. As one would expect, if the adoption of a policy proposal puts forward the reduction of the current level of birds, then this will imply a significant welfare loss, ranging from 148 Euro to the tourists, to 95 Euro to the Dutch citizens, and to 58 Euro to local residents. The difference between valuation by tourists and Dutch citizens in general can be interpreted as an outcome of the use value component regarding the protection of the bird population, such as bird watching, which only accrues to the visitors of the area. The smallest magnitude of welfare loss is associated with the local residents, some of whom work in the fishing industry or have family members who do so. For this reason, the respondents can interpret a reduction in the bird population as an increase in the harvest productivity of the sector and therefore a guarantee of employment for themselves or family members.
Finally, estimation results show that the different stakeholders show different preferences with respect to alternative policies. Dutch citizens are willing to pay for any policy option that brings along with it more birds in the Wadden Sea. However, this WTP magnitude is about the same for any other policy option that brings along with it many more birds in the Wadden Sea. In other terms, increasing the number of birds with different amounts gives the same, constant welfare gain. One can interpret this result as that it is sufficient to guarantee the survival of the species in their local habitat, which is associated with a certain minimum increase. As a result then, any additional increase in the bird population will not further increase welfare. On the contrary, tourists show continuously increasing welfare gains with continuously increasing number of birds.
Conclusions
The inclusion of a no-choice option in an experiment is necessary to retrieve the preferences of the respondents. Otherwise, respondents are forced to give an answer, even when they do not have a clear preference. Therefore, the aim of this paper was
to select an empirical model that best fits the data, including the no-choice option.
This approach reveals to be essential in order to yield unbiased WTP estimates. We analyzed three different stakeholder groups, namely Dutch citizens, local residents and tourists. All three sub-samples contain respondents that select the no-choice option. This implies that forcing them to make a choice would have resulted in biased data. The nested logit model allows to determine which particular model specification best describes the data in our application. The results show that the relevance of the no-choice option is determined by the socioeconomic characteristics of the different stakeholder groups. For the local residents, the decision to select the no-choice option is completely independent from the management plans whereas for the Dutch citizens and the tourists the probability to select the no-choice option depends on the attribute levels of the management plans. Finally, WTP valuation results confirm this two-tier type of preferences. 
End notes
i We also interviewed local politicians and natural scientists. However, the resulting samples were too small to make them suitable for inclusion in the analysis here. We also tried to interview the local fishermen, but they refused to participate.
ii Source: http://www.waddenvereniging.nl.
iii Source: http://www/wildekokkels.nl.
iv A more detailed interpretation of the signs and significance of the remaining variables is presented in de Blaeij et al. (2004) . 
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